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CLAIMS 

1. A drive unit for a compressor having a motor (6), 
the drive unit comprising: 

detecting means (16, 17) for detecting the current and/or voltage of said 
motor (6); and 

iOft\ fnr nredicting an internal condition based on 
prediction means (28) for preaicung 

detection values obtained by said detecting means (16, 17). 

2. The drive unit for a compressor according to claim 1, 
wherein the prediction means (28) has identification means (20) for 
dentifyxng a parameter of a motor model from the detection values obtained by 
the detecting means (16, 17), and derivation means (21) for deriving the internal 
condition based on the parameter identified by said identification means (20). 

3. The drive unit for a compressor according to claim 1, 

wherein the internal condition predicted by the prediction means (28) is 
15 shaft abnormalities or poor lubrication. 

4. The drive unit for a compressor according to claim 1. 

wherein the internal condition predicted by the prediction means (28) is 

motor temperature. 

5. The drive unit for a compressor according to claim 1, 
20 wherein the motor (6) is a brushless DC motor. 

6. A refrigerator having a refrigerant circuit provided with a compressor 

(1) including a motor (6), 

the refrigerator comprising: 

detecting means (16, 17) for detecting the current and/or voltage of said 
25 motor (6); and 

i'yst\ fnr nredicting an internal condition of the 
prediction means (28) tor preaicung 
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.o„r (1) based on detection values obtained by said detecting nteans <I«, 
17). 

7. The refrigerator according to claim 6, 

wherein said prediction means (28) has identtfication means (20) (or 
identifying a parameter of a motor mode, from the detection values obtained by 
the detecting means (16, 17). and derivation means (21) for deriving the interna, 
condition o, the compressor (1) based on the parameter identified by the 

identification means (20). 

8. The refrigerator according to claim 6, 
wherein said motor (6) is a brushless DC motor. 

9. The refrigerator according to claim 7, 

therein the parameter identified by said tdenffica.ion means (20) is 

motor driving torque. 

10. The refrigerator according to claim 6, 

wherein the internal condition predicted by sa,d prediction means (28) is 
.he high refrigerant pressure or low refrigerant pressure of the refrigerant circuit. 

11. The refrigerator according to claim 9, 

wherein said refrigerant circuit is provided w.th refrigerant detecttng 
means (22, 23) for detecting a refrigerant state, and 

wherein said derivation means (21) derives the high refrigerant pressure 
or iow refrigerant pressure of the refrigerant circuit based on the motor driving 
torque identified by the identification means (2.) and the refrigerant state 
detected by the refrigerant detecting means (22, 23). 
12. The refrigerator according to claim 9, 

Wherein said refrigerant circuit is provided with the refrigerant detecting 
means (22, 23) for detecting a refrigerant state, and 
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wherein ,he derivation mean. (21) is formed such that the relationship 
between motor driving torque corresponding to the refrigerant temperature and/or 
refrigerant pressure of the refrtgerant circu,t and the degree of suction superheat 
o, the compressor (1) is set beforehand and such that the degree of suction 
5 superheat of the compressor (1) is derived based on the motor driving torque 
identified by .he identification means (20) and the refrigerant state detected by 
the refrigerant detecting means (22, 23). 

13. The refrigerator according to claim 6, 

wherein the internal condition predicted by the prediction means (28) is 
10 occurrence of an impact load within the compressor (1). 

14. The refrigerator according to claim 13, 

wherein the detection value obtained by the detecting means (1«) is the 

current of the motor (6), and 

wherein the prediction means (28) predicts occurrence of an impact load 
15 from the higher harmonic component of the detection current obtained by the 

detecting means (16). 

15. The refrigerator according to claim 14, 

wherein the prediction means (28) predicts occurrence of an impact load 
(rom the amount of distortion in the sine wave of the higher harmonic component 

20 of the detection current. 

16. The refrigerator according to claim 14, 

wherein the prediction means (28) predicts occurrence of an impact load 
when the higher harmonic component of the detection current is greater than a 

preset reference value. 
25 17. The refrigerator according to claim 16, 

wherein the reference value for the prediction means (28) is set in 
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accordance with .he reMgeran. tempera.ure a„d/o. refrigerant pressure of .he 

refrigerant circuit. 

18. The refrigerator according to claim 6, 

wherein the internal condition predicted by the prediction means (28) is 
5 poor lubrication or liquid compression in the compressor (1). 

19. The refrigerator according to claim 18, 

«herein .he de.ec,ion value ob.ained by .he de.ec.ing means (16) is .he 

current of the motor (6), and 

wherein .he predic.ion means (28) predict .he poor lubnca.ion or liquid 
,0 compression of .he compressor ,1), based on .he increasing rare o, .he de.econ 
current obtained by the detecting means (16). 

20. The refrigerator according to claim 19, 

...erein .he refrigeran. circui. is equipped wi.h refrigeran. de.ec.ing 
means (22, 23) for de.ec.ing a refrigerant s.a.e, and 

wherein the prediction means (28) is formed such that a s.a.ionary curren. 
for .he mo.or (6) in i.s s.eady s.a.e is se. based on .he de.ection curren. de.ec.ed 
by .he de.ec.ing means (16) and based on the refrigerant state detected by the 
refrigerant detecting means (22, 23) and such that the poor lubrication or i.qu.d 
compresston of the compressor (1) is predicted by making a comparison between 
,0 said s.a.ionary curren. and .he de.ec.ion curren. de.ec.ed by .he de.ec.ing means 
(16). 

21. The refrigerator according to claim 9, 

t'jft\ nrpHirts Door lubHcation or liquid 
wherein the prediction means (28) predicts poor lu 

n^ hn^ed on an increase in motor driving torque 
compression in the compressor (1) based on an mcr 

25 which exceeds a specified value. 

22. The refrigerator according to claim 21, 
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wherein .he refrigerant circuit is equipped witi, refrigerant detec.ng 
means (22, 23) for detecting a refrigerant state, and 

wherein the prediction means (28) is formed such that a stationary torque 
for the motor <«) in its steady state is set based on the motor driving torque 
5 identified by the identification means (20) and based on the refrigerant state 
detected by the refrigerant detecting means (22, 23) and such that the poor 
lubrication or liquid compression of the compressor (1) is predicted by maktng a 
comparison between said stationary torque and the motor driving torque identif.ed 
by the identification means (20). 
10 23. The refrigerator according to claim 9, 

wherein the prediction means (28) outputs information on the internal 
condition of the compressor (1) which has been predicted. 

24. The refrigerator according to claim 9, further comprising: 
protection means (29) for protecting the compressor (1) based on 
15 information on the internal condition of the compressor (1) predicted by the 

prediction means (28). 

25. The refrigerator according to claim 24, 

wherein the protection means (29) controls inverter controlling means 
(26) for driving the compressor (1) to perform a protective operation of the 

20 compressor (1). 

26. The refrigerator according to claim 25, 

wherein the protection means (29) controls the inverter controlling means 
(26) to perform the protective operation of the compressor (1) in preference to 
operation control of the refrigerant circuit. 
25 27. The refrigerator according to claim 24, further comprising: 

switching means for switching from the protective operation of the 
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pro.ec.ion mean« (29) to a steady operation, based on the inforntat.on on the 
interna, condifon of the compressor (1) which has been predicted by the 

prediction means (28). 

28- The refrigerator according to claim 24, 

o«c roQ\ makes a failure diagnosis on the 
5 wherein the protection means (29) makes 

compressor 1. 

29. The refrigerator according to claim 28, further comprising; 

memory means (21) for memorizing the result of the diagnosis made by 

the protection means (29). 
10 30. The refrigerator according to claim 24, 

^oar.c nQ^ is so formed as to forecast a failure in 
wherein the protection means (29) is so lormcu 

the compressor (1). 

31. The refrigerator according to claim 30, further comprising: 
communication means (31) for output.ing information on the forecast 

15 made by the protection means (29). 

32. The refrigerator according to claim 24, 

OQ^ is so formed as to alter the control 
wherein the protection means (29) is so lormcu 

content or control parameter of the refrigerant circuit. 

33. The refrigerator according to claim 6, 

wherein a refrigerant system model tor the refrigerant circuit is provided 
beforehand, and the operating condition of the refrigerant circuit is predicted 
based on information on the internal condition of the compressor (1) predicted by 

the prediction means (28). 

34. The refrigerator according to claim 7, 
25 wherein the motor (6) is a brushless DC motor, and 

wherein the prediction means (28) predicts a motor temperature from the 
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current and voltage of the motor (6) and instrument constants. 
35. The refrigerator according to claim 7, 
wherein the motor (6) is a brushless DC motor, 

wherein the identification means (20) identifies a parameter based on a 
, „.otor model constituted by the current and voltage of the motor (6), resistance 

and inductance, and 

wherein the derivation means (21) derives motor temperature based on the 

parameter identified by the identification means (20). 
36. The refrigerator according to claim 35, 

wherrin the identification means (20) obtains a motor voltage equation in 
such a way that a d-axis is plotted in the direction of the N pole of magnets (lb) 
„, the motor (6). a q-axis is plotted in the direetton which is sh.fted forward from 
the d-axis by ./2, and a motor basic voltage equation for a three-phase PMSM is 
converted into a d, q axis coordinate system which rotates at an electric angular 
15 speed o, and the identification means (20) then identtfies a magnetic flux 
characteristic value associated with an armature flux linkage generated by the 
magnets (lb), using said motor voltage equation, and 

wherein the derivation means (21) derives the temperature of the magnets 
(lb) as motor temperature based on the magnetic flux characteristic value 
20 identified by the identification means (20). 

37. The refrigerator according to claim 36, 

wherein the tdentification means (20) obtains a voltage equation for a 
steady state from the motor voltage equation, and at the time of the identification, 
the d-axis component of the armature current of said steady-state voltage equation 

25 is set to zero. 

38. The refrigerator according to claim 35, 
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wherein .he refrigeran, circui, has refrigetan, detecting means (24) for 
detecting the temperature of a discharge pipe of the compressor (1), and 

wherein calibration means (36) is configured such that the motor 
temperature derived by the derivation means (21) being regarded as the imerna. 
temperature of the compressor 1, the interna, temperature derived by the 
derivation means (21) is calibrated based on the d.scharge pipe temperature 
detected by the temperature detecting means (24). 
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